Haemophilus parainfluenzae synthesizes an outer membrane protein adhesin which mediates binding to oral streptococci, salivary pellicle, and neuraminidase-treated erythrocytes. An indirect gold labeling technique and immunoelectron microscopy verified the location of this outer membrane protein. Further, a clustering of gold particles was observed in irregular patches at the cell surface.
In recent decades, it has become increasingly apparent that a prerequisite to bacterial colonization in the human oral cavity is the specific adherence of certain microorganisms to the salivary pellicle of the tooth, to mucosal surfaces, and/or to other microorganisms (11) . These interactions are usually fostered by proteinaceous adhesins which are present on the bacterial surface and complementary receptor molecules present on the surface to be colonized. Although adherence does not completely determine which organisms will ultimately colonize, the bacteria which compose a significant proportion of the indigenous microflora become established initially in this manner.
Protein adhesin molecules have been isolated and purified from bacteria surfaces. These adhesins, for the most part, are protein constituents of the outer membranes of gramnegative microbes which have been isolated from both piliated and nonpiliated species (1, 26). Adhesins have also been associated with the fimbriae, or fibrils, of gram-positive bacteria. Adhesins associated with these appendages are found in many species and have been extensively studied (2, 5, 8, 10, 17, 18, 21-23, 25, 31, 33) . Recently, however, afimbrial adhesins have been described from several different genuses indigenous to the human oral cavity and nonoral mucosa (9, 20, 27) . Adhesins have been suggested to bind to various receptors such as sialic acid, oligosaccharides (predominantly the ,-galactosides and galactose), gangliosides, and others (6, 7, 16, 24, 25, (28) (29) (30) . Recently, our laboratory has isolated and purified an outer membrane adhesin from a nonpiliated strain of Haemophilus parainfluenzae. As previously described, this strain did not have fimbrillar appendages when negatively stained whole cells were examined under transmission electron microscopy (19, 20) . The adhesin is a 34-kDa protein which has a bifunctional role in adherence to both the salivary pellicle and to Cisar's coaggregation group 3 streptococci (3) . In addition, the surface location of this adhesin was characterized by an indirect gold labeling technique and immunoelectron microscopy, which verified the cell surface location of the adhesin. Interestingly, a clustering or grouping of adhesin molecules was observed in a nonregular distribution around the cell and is the focus of this note.
Preparation of the purified protein adhesin of H. parainfluenzae HP-28 and the monospecific antiserum to it has been previously described (20) . Electron microscopy meth-* Corresponding author.
ods from the work of Grenier and Mayrand (13) were used with slight modification. A freshly collected cell pellet of H.
parainfluenzae HP-28 (1 g) was prefixed for 3 h at 37°C in 0.15 M sodium cacodylate buffer (pH 7.2) containing 2% glutaraldehyde (vol/vol). The cell pellets were postfixed in 2% osmium tetroxide for 1 h at room temperature, dehydrated, embedded in Epon 812 (Electron Microscope Science, Fort Washington, Pa.), thin sectioned with a ultramicrotome (Ultrotome III; LKB, Bromma, Sweden), and used for immunogold labeling experiments. Sections were attached to Parlodion-coated grids and placed onto a drop of 0.15 M phosphate-buffered saline (pH 7.2) containing 2% bovine serum albumin for 5 min. Individual grids were then placed onto a drop of primary antiserum for 18 h at 4°C in a tightly sealed, moisturized container. Grids were then thoroughly washed with deionized water and placed onto drops of 5-nm-gold-labeled goat anti-rabbit immunoglobulin G antibody solution. The drops were then incubated at room temperature for 2 h. Finally, grids were thoroughly washed with deionized water and stained with 4% uranyl acetate. Control experiments included the omission of primary antibody treatment and replacing the primary antibody incubation with preimmune serum treatment or with antiserum prepared against whole-cell sonicates of HP-28 (19) .
The original preparation of immunoglobulin G-gold conjugates was also examined for possible clustered gold particles. Parlodion-coated grids were incubated with 0.01% poly-D-lysine (Sigma Chemical Co., St. Louis, Mo.) in 0.15 M phosphate-buffered saline for 15 min at room temperature, as suggested by the manufacturer. Grids were thoroughly washed with deionized water and then incubated with the immunoglobulin G-gold conjugate preparation for 15 min at room temperature. After thorough washing with deionized water, the grids were examined with a transmission electron microscope (201C; Philips Electronic Instruments, Mahwah, N.J.). Examination of the commercially prepared immunoglobulin G-gold conjugates showed that more than 96% of 1,000 counted conjugates were singlets, doublets, and triplets. Less than 4% of the conjugates showed clustering of four or five particles, and clustering of more than five particles was not seen.
Thin sections were used to examine details of cellular structures. Incubation of sections with anti-34-kDa protein monospecific antiserum resulted in prominent gold labeling on the outermost cell surface layer (Fig. 1A) . Particular interest should be directed to the clustering of the gold label on the cell surface ( Fig. 1A through C) . In freshly collected cell samples, extracellular outer membrane material was often seen prior to any extraction treatment. Gold labeling was seen on the outer membrane of the whole cells and in the extracellular regions (Fig. 1D) .
Gold particles were examined on and around 50 cells on 15 photomicrographs similar to those seen in Fig. 1A through C. The distribution of gold label was divided into three groups. A cluster of particles found less than 10 nm away from outer membrane structures was counted as outer membrane-associated label. Other particles were counted as either intracellular or extracellular label. An analysis of approximately 3,000 gold particles found more than 86% of the gold particles on or within 10 nm adjacent to the outer membrane structure; less than 8% inside cells; and less than 6% in the extracellular regions. Control experiments also showed that nonspecific background labeling was very low (Fig. 1E) . Additionally, incubation with antiserum prepared from HP-28 whole-cell sonicates resulted in intensive labeling intracellularly as well as on the cell surface (Fig. 1F) .
Negatively stained whole cells were also used to examine the general distribution of gold labels and also showed clustering of gold label. Similar to other studies (2, 13, 15) , it was noted that outer membrane vesicles were constantly released from the haemophilus cell surface. Thus 
